Exploring QGIS: Exercise #1
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OVERVIEW
This exercise i demonstrates how to add vector data to QGIS and create a basic thematic map.
Pretend that you are employed by the Illinois Emergency Management Agency (IEMA) and
have been tasked with assessing the risk posed by gas wells in the state. Potential concerns
include groundwater contamination, air pollution, as well as “respiratory, skin, neurological,
and gastrointestinal symptoms” (Rabinowitz et al., 2015). Using the data provided, you produce
maps that communicate the degree of exposure to your supervisors. The data used in this
exercise were taken from:
•
•
•

Location Points from the ISGS Wells and Borings Database:
http://clearinghouse.isgs.illinois.edu/data/geology/location-points-isgs-wells-andborings-database
Population & Housing Unit Counts (Census Blocks):
https://www.census.gov/geo/maps-data/data/tiger-data.html
Nursing Homes and Assisted Care Facilities:
https://hifld-geoplatform.opendata.arcgis.com/datasets/nursing-homes

PROLOGUE: THE QGIS DESKTOP INTERFACE
QGIS is similar to ArcGIS in many ways, but also quite different. Python, open data repositories,
and connections to popular relational databases (e.g., SQLite [PostGIS], PostgreSQL [PostGIS]) are
more central to the QGIS experience. While ArcGIS has extensions, QGIS has plugins. Both have a
toolbox feature that provides access to additional functionality.
The Browser Panel [1] is used for navigation. The Filter icon is useful for “decluttering” the list of
directories and file (mouse over to see a short description of each icon).
The Layers Panel [2] is used to view and manipulate available data layers. You may expand or
collapse these items and right-click to access additional menu options just like in ArcMap.
There are several Toolbars [3] available in QGIS and this can be activated/displayed by selecting
Toolbars from the View drop-down menu of the default toolbar.
The Map Canvas [4] is where the map is displayed.
The Status Bar [5] is displays information like the default coordinate system, map scale, and
coordinates of the cursor as it moves across the Map Canvas.
The Side Toolbar [6] provides easy access to functionality that is also available through drop-down
menus and focuses on adding data of different types and formats.
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The Processing Toolbox [7] is the main interface to many of the algorithms available in QGIS.
These algorithms (tools) are grouped by function/application spanning vector, raster, and imagery
operations.
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Take a few moments to explore the main drop-down menu, toolbars, and the Processing Toolbox,
then move on to the first TASK.
TASK 1: ADDING AND MANIPULATING VECTOR DATA
The procedures for adding and manipulating data in QGIS are similar to those we use in ArcGIS. This
initial TASK is designed to offer a basic introduction to these fundamental operations.

Step 1.1: Launch QGIS Desktop and in the Browser Panel, navigate to the directory that contains
the data for this exercise.
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You can also use the Filter icon in the Browser Panel to more easily locate the desired
folder:
Click the Add Vector Layer button in the upper left corner, navigate to the directory with
the data, select the “IL_Counties.shp” file, click the Open button, then click Open once
more. Recall that shapefiles consist of multiple files on the hard disk, but be sure to only
select the one with the .shp extension.

Right-clicking the file name in the Layers Panel displays a menu where you can inspect
the properties and browse the attributes of this data layer.
Click “Simple fill” in the Layer Properties window and change the fill for the county
polygons to transparent:
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Step 1.2: Using the Add Vector Layer button, add the “IL_WELLS_Borings_Location_Pt.shp”
file as well and explore its attributes.

Note that there too many points to visually assess. Right-click
“IL_WELLS_Borings_Location_Pt” and select Filter:
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Now use the Query Builder to limit the displayed points to gas wells:

There should now be 1185 points displayed. Now let’s change the symbol associated with
the gas wells. Right-click “IL_WELLS_Borings_Location_Pt”, choose Styles, then select
Edit Symbol:
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Choose a fun symbol and adjust the size if needed.
Step 1.3: Now let’s add a basemap to identify the areas of the state that appear to have high gas
Well concentrations. From the main menu, choose Plugins, followed by Manage and
Install Plugins, then type “OpenLayers” into the search box.
Select the Openlayers Plugin to install it:

Go back to the main menu, select Web, choose Openlayers plugin, then select Google
Maps followed by Google Streets:
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You may want to change the outline color of the county polygons to a different color. You
may also need to move the Google Streets layer below the other two layers in the Layers
Panel.

Zoom in and out and use the Pan tool to explore areas of the state with high concentrations
of gas wells.
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TASK 2: ADDING OVERLAY DATA
For most applications, a consistent coordinate system and map projection are essential to the
validity and intelligibility of the results.
Step 2.1: Using the procedures introduced in the Task 1, add the file called
“tabblock2010_17_pophu” to the QGIS project. These data contain total population and
housing units counts from the 2010 Decennial Census for all blocks in the state of
Illinois.
Move this data layer below “IL_WELLS_Borings_Location_Pt” in the Layers Panel then
right-click and view its attributes:

Note the number of Census block polygons and the attributes associated with each
polygon.
Right-click and select Properties, followed by General to view the basic characteristics of
the data layer. Note that this data layer has a geographic coordinate systems (unprojected)
of North American Datum 1983. Compare this with the other two vector datasets in the
QGIS Layer Window.
Note that while the wells dataset carries the same geographic coordinate system as the
Census blocks, the counties polygon layer has a geographic coordinate systems
(unprojected) of World Geodetic System 1984.
QGIS supports “projection-on-the-fly” just like ArcMap. To enable this feature, choose
Project, then Project Properties from the main menu. After the Project Properties window
appears, click the CRS tab and activate the “Enable ‘on the fly’ CRS transformation”
checkbox.
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Choose View from the main menu followed by Refresh to update the map or use the
F5 button.
Let’s export all of the existing vector data layers to a common projected coordinate
system (i.e., North America Albers Conical Equal Area). Right-click the counties
polygon layer and choose Save As. In the window that appears, give the layer that will
be created an informative name (e.g.,
IL_Counties_NA_Albers_Conical_Equal_Area.shp) then click the Select CRS icon to
the right of the CRS drop-down menu:
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Type “Albers Con” into the search box and click on the appropriate projected
coordinates system as shown below:

Click the OK button to complete the operation. Remove the unprojected version from
the Layers Panel by right-clicking it and choosing Remove.
Repeat this procedure for the two other vector data layers currently in the QGIS
project, then proceed to Step 2.2.
Note that basemaps like the Google Streets layer we added earlier come in with an
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unofficial map projection (Web Mercator or Pseudo Mercator). If you want to display
the newly projected vector layers with one of these basemaps, you may need to remove
the existing basemap, then add it again. QGIS will then take the basemap’s coordinate
system as the default and reproject the others ‘on the fly’ so that they align.
The important thing is that the vector layers are all in the same projected coordinate
system, which means we can safely conduct analysis and perform calculations with
them.
Step 2.2: Using the procedures introduced in TASK 1, change the styling (symbology) of
the Census block polygons layer and create a choropleth map that communicates
variation in population.
Right-click “tabblock2010_17_pophu” in the Layers Panel, choose Properties, then
select the Style tab:

Choose “Graduated” from the initial drop-down menu, then explore the options for Color
Ramp, Mode, and Classes until you are happy with the resulting map.
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To create the actual map, choose Project from the main menu followed by New Print
Composer.

In the Print Composer window, click View from the main menu followed by Zoom Full
to display the full extent of the layout. Now we would have to bring the map view that we
see in the QGIS Map Canvas into the Print Composer. From the main menu select
Layout followed by Add Map.
Once the Add Map button is active, hold the left mouse button and drag a rectangle
where you want to insert the map.
You will see that the rectangle window will (eventually) be rendered with the map from
the main QGIS Map Canvas. The rendered map may cover the full extent of our interest
area, in which case you can select Layout then Move Content to pan the map in the
window and center it in the Print Composer. Adjust the zoom level as needed.
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Add a scale bar by choosing Layout followed by Add Scalebar, then draw a rectangle
where you would like it to appear. If you click the Item Properties tab in the right panel
and change the Scalebar units drop-down menu from “Meters” to “Feet” the scale bar
will change to miles.
Add a north arrow by choosing Layout followed by Add Image, then draw a rectangle
where you would like it to appear. On the right panel, click on the Item Properties tab
and expand the Search directories section and select the north arrow image of your
choice:

Experiment with adding a legend if you like (Layout followed by Add Legend).
When you are ready to save the map, choose Composer from the main menu, followed
by Export as Image (.png is the default format and is generally recommended).
TASK 3: IDENTIFYING CENSUS BLOCKS OF INTEREST
This TASK asks “which of the almost one half million Census blocks in the state might be worth
investigating further?”
Step 3.1: Use the Spatial Query function to select all Census blocks that contain a gas well:
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Then, save the result to a new shapefile by right-clicking
“tabblock2010_17_pophu_NA_Albers_Conical_Equal_Area” in the Layers Panel, then
choosing Save As:
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Be sure to activate the Save only selected features checkbox as shown above.
Step 3.2: Now modify the metadata for this newly created layer. Right-click it in the
Layers Panel, choose Properties, then select the Metadata tab. Add appropriate text as
you see fit (an example is given below):

Step 3.3: Think about how to visualize the distribution of Census blocks that contain at least one
natural gas well and how you might prioritize them in your report to the leadership at Illinois
Emergency Management Agency. Can you use the techniques introduced here to create a
second map that does a better job of communicating the potential risk?
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SUMMARY
This exercise provided a gentle introduction to QGIS Desktop and several of the basic operations
needed to work with vector data. It illustrates how coordinate systems and map projections are
managed and also demonstrates how metadata can be accessed and edited.
REFERENCES
Rabinowitz, P. M., Slizovskiy, I. B., Lamers, V., Trufan, S. J., Holford, T. R., Dziura, J. D., et al.
(2015). Proximity to natural gas wells and reported health status: Results of a household survey
in Washington County, Pennsylvania. Environmental Health Perspectives, 123(1), 21-26.

This exercise was adapted from materials developed by the University of Illinois at Urbana-Champaign library
Scholarly Commons.
i

